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^.n^^} cfl*> ^-8-^, ^ 31 4] (shut d own) 

2^ o] ^-71^ ^eju^s. ^-g-*> 2 ^1, sl# o}^. 2 *} 

3*1 £^ ^7} e) 2 3*lfe €■ ^o)H -fr^£]<>|;£ ^El^ #^ £> 

ifl 41 (shut down) ^ ^ melt integrity 7> <?}*1£M , 3*1 

gte ^ ^1^ ^ 71^1^ #S.cfl o}^ 31^ i ^^lo] 7}^Sr}tf. 



L 



1 



i 



#e1#« 1-^1=3. n£] ^ ^ 2 

33 ^(separator HI 

^ ^o)] o}e] 7M t}<£*!; A>-g-£]ji ^^y > 

€■ 33^M ^£]7l nfl^ofl a^ofl 4°o^ ^^7> o}t} 

3*1-8" -Q-^^^ 7)^-^o] o. o o ^ 4 o^o) ^ 

HLfe o]£o] -g-olSl-Tfl s> 7l cq*J. v^-o. ^ f *m<*6\) cfl^- -f^<£ % 
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-8-^, ^ *>-8-*l ^ =L?)3. JL^S. -g^-l- B]- 
#4. ^o) 

^el^ ^«B^<HI tfl^.^-g-^ (wettability)^ S%|a]^ 

o\] § <g$.g- §cf. l-(jelly roll)-!: M *f-<$ 

^o] ^s]nVo]l ^1^1- -f^SH ^^6fl^ ^o] fe #o. ^o^l 

#7] 71^ ^ ol^o^lS. ^S^o] Sigo] T^^l <>^o]vj -g-^ 

^■»MM cfl = e}olE (dendrite) ^3$^- nfl °1 <$^?}°}!=7\ i 

544. °llr ^n?} 3 3^3 -f 

3# <>1£: 2 £fe 2 *} ^£ #-§-<3°] ^£ 2 ^ 

*HMtt 33^3 ^M^H 37)1 Ji.^S]fe^, o]^ ^« & 

(shut down) *Vrf. ^ £5. ^e)^ tg^v a.X|^(nelt 

integrity)^ ufl-f o]x]-S ^--g-^Tfl €4. 

BWshut down)7> ^M8*MS #-ff ^-ff-fe <go] £]x]nV ZL^ 
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7\] rflcj^l o]s]^. ^o]jl, ^]ifl( s hut down) 7^1 o}^)^ £^7} 6] 

^ ^^>7fl 4 Va £*}7l nfl-g-ol] *U 41 (shut down)4 -§^H1 

^^l^}7]fe ^^4. ^i-T- n°]^\^>\} 3^ #^1 213 -g~g-.fi. <yo.7l 

71 ^7} ^Cf. ^5.3. -g~g- £-51 o]#o|M ^ V lK V -& -e-^lSffe 

o]^^- 3flifl(shut down) ^ *§^J£*1^ (melt integrity)^ ^e)^ 
^ t^^l ^Mr <y*Hr 33^1 Sflifl(shut down) 7} 

vj-fe ^o] n]^|7l^ ^liflofl o]^V £51 ^ 0^7]. -g-oj^l nfl^-ofl «] ^ E|-g- oj 

33^3 ^1^1 (shut down) ^ J£*l^(melt integrity) ^ 

^^^r -n-^ ^ ^715,364 Jl, -fh^ *fl718,901JL, -ft- =8 ^ z\) 

723,304:5., *]^r ^ ^15,240,655^, *fl5,342,695JL, n]^- ^ 

5,472,792^, ^7fl ^4-181651^ ^<H| 7]^^] ojcf, ne|t} oj * 0 >«io_ 

JEJ^« A>ol^ ^aj-^o] 3=3^ ^ ^t_> ^7} #^<>1 . 

^ -H^ ^15,385,7772.^- ^ s.^ *1l5,480,745JLofl dt7fl£)ol 01 
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*m °1 iL-g^<H ^^"M. 3-8-^51 

^EjTq-g- ^.7]^ ^f-^r ^l;* (filler) £fe ^(wax)^- -g-ufl-I- A>-g-S>fe 

*l-g- ^^H^l 7 ^7> -f^tb ^JliiL 

7 }*1 #el^-ell^^ A>-g-sH ^l'S ^-g- ^lssfl ^ «3 
ol]^^^ ^ifl(shut down) 7flAl £517} 130 °C ^51^ -f<M* 

7 y <g^s>rf. fs]SS|^ 71^2] ^5L7> -f^rtl 31 ^( shut down) 

7flA] ££7} 160 "C <>l^-ol7l nfl^ofl oj-^^cfl &z\)7\ 

1-^1 S.S *M ^71^ $11 41 (shut down) ^H3*} 71313 7^5: 7} -f 

^f7l^ *l2l*H ^-8"^^- 7fl^S>J17.> SHr 3M^. 



<*Hfe £^-8: 4i§}^^£ #71^7} ^i-g- ^^s>e-)fe 51 o] 

^£ #*fl°-*H] tfl$ 3^8, ^ «(shut down) -r-^ 

^lS^H sfl^Kshut down) ^§-§: ^KM^IjI, #3 A} <*}-§: S.^) 
SA}S}<^ Xfl^*] 7T)^S>J1, ^<bj^o.^ -?-7l^ 

^7] ^«>7l $)*J-oJ 2 ^ ^e^i^-i-g- 

^-8: $ ^<8^ ^^§}J1 <S<i]SM *7l>S ^f--^ *«2:*M, #7] 

£ ^71 ^12:^0.^ ^-71^ ^fi#-g- E) # o}£ 2 *} # 
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j 

(LLDPE), jl^S.#Bl.ofl^€(HDPE) -§^>-S>l , -g~g-*1^7 r 0.05-60 g/10-S- 91 
7 > AV-g-slJi, -g--g-*]^7 r 0.5-20 g/10§ «?] ^M!- ^-g-^. 

#e)o)l^^}ol ^*8=«13. 1 : 9 ~ 9 : 1 2} £^-g"§- X^^. 

^7Hlfe ^ ^1^11, 7fcfc*fl, \+<S*ll ( 7l^^l ZLSlJl ^-g-sMl -§^1 

l-eHl^ ZL^JL *£SL*} ^7>£lfe ^7>^1# 5L^s>fe 1-^1 
tg o. 0 -|^ <£<t->|(twin screw extruder) £fe «>w>^ (banbury) £^7l 
^^7l# A>-g-§H 

0)%$} T-^-°l l-S.^-°o 1 (filra blowing) 

^ <17}^ ^1^1 ^«>^tl ^-i: °l-g-*H ^ 

|f ^ ^ ©I] ^-1^ S**!^ 7>^£fe #31, draw ratio 

ja^f 20 °1^-°H, ^ ^^£(tak-up speed )fe 10-100 M/rain 7> ^4. <^7H^ 
draw ration 4°HH^ 3l*I(resin)^ ^dl^S ^ ^14. 



X[7]7] #-5}ol o}^% (anneal ing)-8- ^1^-. °}^-& €-§~^ 7}<I^ 

^ 91^. °H .^#2} 50 -C ^S. 

-^S-^fE] -g-g-^ A>o]o] ^T£^_ t }jL ^£1- #313-^3. gJ^l^ A] 3j ^ 
^S. 551^. °}^^ *l#€r 30 2: -fri^T}. o>^^ A^Vo] 10 a o]vfl<g 7§ 

-f ^Ife €#^1 °}^*?M ^g:*}*] %*}B.sL sm-£2) ^7\7\ p} n)^cf. 

ole)^- c>^^^- t!*M <£fe <a^l p^] 7)^-o] ^fl 

«>fe 1-71^ t}-§-S] ^ 7}A] tg-^-g- A}~g-^ ^ flr}. 

"C ^3HH 71^5. 10-120 %S. 1^ afe 2^£.3. ^^]# 

n^rf^o] -g--g-;g A>o]o] £j£oflAi 71^.2.3. 50-170 % ^^J^. 

3. 5-100 % *>*| ^%£]7l£ ^tf. 

^-?_> £fe <£*\ M €#^1 ^e)W„ 
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Hr±, o>s^ > 3.^, ^-7), N2O £.3. oj^ol^^ ^6fl^ 

ti, -ihfc. ^ib, 0 ]^^dt, 41"^- N 2 0 .9. 

* 3M*L €*Hr ^ 1^ ^7} 

^-A^ ^ SU^. ^ *fl2:^ %?)^ t±&*\ ^S-oll 

1) ^1 

2) ^7l£ (air permeability) : J IS P 8117 

3) 7l^-£ (porosity) : ASTM D2873 

4) 7] J g- 3.7] (pore size) : Mercury Porosimeter 

5) Sl^-^S. ^ 91$ ?Hj-§: (tensile strength and tensile modulus) 
: ASTM D882 

6) il-T^^S. (puncture strength) 

7) -^2} ^£ (shut-down temperature) 

8) -SrS. (melt integrity temperature) 

9 



9) ^-g--^ (wettability) : 1 mole ^ LiPF 6 l- ^-fr^ ethylene carbonate 
dimethyl carbonated tftflajol «H trf^. ^jJf c^-sf 

-8"g-*l^r 2.0 g/lOg- -8--8-3M 164 V 91 #3 JElj^ ^ 70 f^ft 4 

%-%-^y\ 3.0 g/10^r °"|j7 ( -g~g-^°j 128 °C # eHl € °1 30 S.^ 

°l-fi-*r^ $1* ^1"§- ^lSSl-^^-. ^-g-^ 200 "C , draw ratiofe 

132 °]9X**. 

°}%7\] *\)^& #2: 5L£-<>1H ^£ 110 °C 9] 2i&<*)^ 10 

°1 1- <S^1 ^ €^ ^ojoil 60 %S) °a 

z}o)d\) tfls>c^ 180 % cfAl ^-tlAl^cf. 

o]igX| ^-71^ Jg§-# lO'^lO" 6 torr 4 ^ -^^] ^ ^ 

10 



oH^l «J oflu^l^ 2 keV, °l£r 10 18 ions/cnf °1aW. 

1 

^aHI 2 

e>)| a} 75 °C ^ S^^l-H 15 ^>^^# 

o] ^A]o)]o| ^ go. o]g- 2:A> w o V^O.^ ^ ^ 

Ajofl 14 <£^1 ^-£-5- ^ ^ ^7]^ ^#-8: 

ol^Tfl ^=-^ 7]^- ^ o_ s J6fl u^vfl&T}. 

3 

-g^ofl 13)- ££r ^«~§- *l)2:*|-ul, c] lO^-lO" 6 

torr 4\ ^Bfl# -fr*M*l ^S^] °l£r #.2.3. ^1^ 

(Ar + )1- °1 ^-g-^) <£igofl S^eMS^. o]nfl o],g- «io} o)m^ 2 
keV, <>1£: £4f^r 10 12 ions/cnf 

o]^t1] 3g#-gr ^iS ^£-<>lH ^Ajcfl 2^ ^ 75 °C ^ 15 

^ ^-0> 0}^-£- ^A]*> 14 ^ <gA] ^V^O.^. Aj-^ J7^ 

Aj^A-1 ^-7]^ £$1}. 

11 



-g-g-*]^} 2.0 g/10£- olul, -g-g-^^l 164 °C 91 §5} =3.^ 45 ^% 4 
-g-g-X|^7> 1.0 g/10^r <>lJL, -g~g-3°l 134 *C «?! ^bH«3 3! 55 

o].g-s>a} Jg^-g- ^|2:*|-sa^.' °H 3-8"^ ^f^-H^ 210 C C, draw ratiofe 

170 

o] ^-p-g; 1- <£a] #£cfl^ ^ ^#<2] ^ojofl tfl*M 30 %^ <3 

zJ°Hl tfl*}^ 180 % <S^a1^t}. 

o]^^- c^aio] ^ ioo o>^^ i-a- 0 l-8-*M 

*V ^Efl^ l -g-# <g ^-^^ ^ ^ t}*l €^ ^ojoil tfl*M 60 ^ 

0]^] ££r ^7]^ ^ -§--!: 10" 5 ~ 10" 6 torr ^ ^ <#tfl-I- -fr*l *1 ^ ^ 
^6\] ^<$^5L ^r-?Hl ^>-S-^ 7l^)S ^M0 2 m 4 M/min^ S^ilS. 

°H °1 - ^ °fl *] ^ 0.3 keV, °}-& ^}^-& 10 18 ions/cnf 

12 



<*IM ^£ 80 °C s>\ 2i&<%*\ 15 ^^1*>^4. 

<gAl O.3. ^ ^ J7£ A^Ai ^-7l^ ^#-g- ^$t}. 

^.*H1 6 

-±3a]o]] 4^- BjHjo^ &^-^r x§ 2: f>}51, °] ^#-g- lO^-lO" 6 

torr ^ ^« -f^Al^l ^^£ofl ^<g*}jZ ^o)l ti>-g-^ 7]^)S ^ 

(0 2 )-l- 4 m£/min^ S^lA^. ^S}^ <>]^ #£.3. ^ o]^- <y*KH 2 + )-I- °1 ^S- 
9\ <£^ofl 2:A>s}o^ ^l^ 1 }. <>1 «fl °1£ ^ <H] M *1 0.3 keV, o}£- 

10 15 ions/arf 

>M*H ^#^T 

o]^7ll *H 71^- ^ #^£r S l<fl M-Efvflojcf. 

^_*H1 7 

1.0 g/10^- olJi, -g-g-^o] i6i 'c #^^^^3 60 4 
-§"§-*] ^7> 0.5 g/10-£ o)jL t -g-g-^ol 125 "C ^eHl^ 0 ! 40 
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oj-g-sV^ Jgf-g- TflS^Satf. °lnfl °« v #^r^^ 237 °C, draw ratiofe 

85 ©l*^. 

oj^Tfl *H2-£ W ^#-8: ^2: _2.^-<>lH -8:5. 120 °C S7i°lH 1 

O] «3#--g- -I- <£a} 60 °C^1 £r£°lH ^°H1 tfl*^ 

55 %3 ^ «l-irS. 1^ ^^lAl^cf. 

el] tfl*H 145 % 4*1 ^^^1^4. 

o] <£X\o) Jf 150 °CS. JL*Z& °}*d% °l-g-*M ^-^^r ^ 

ol^Tll ££r ^#^r ^7l^o]l^ SAH^Tl. ojnfl^ ^ 

1.5 Mrad °lSi4. 

o]^7ll ^€ ^1^1 7]^ ^ #^ S l°fl M-Hfvfl^rf. 
til in ofl 1 

^A]ofl lJ2f ^ ^ ^ ^#^r °1 ^ ^-§--°f ?d2: 

o])Ai £5. 65 'C ^ 2^°1H 10 <>}^*g-g- ^*1S>°44. °1 ^f-g- ^*H1 1 

4 ££r •S'tl ^^^-^ ^ ^ ^§-^g- ££4. 

ol^Tl) n]^] 71* ^ a 1^1 *+Ehfl&tf. 

til Ja oil 2 
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<*M ^£ 105 r ^ 1 £ ^9} o}^-§- ^^1*>^4. °1 ^#^r 

4 ^ ^ "3^1 «o^^-^- ^ ^ ^£ ^-i: A l^ A i ^l^ 1 
A. 

o\%7\] v]H 7}^ ^ #^^r 5. M^^. 

-§-B-^l^r7> 2.0 g/10^- °lJl, -8-§-^ o] 164 *C 91 f2lHS|# T-t}°]7> 

^-#^r£^ 230 °C, draw ratiofe 120 ^IS*}. 

o]r*?\} x\]2i& ^-§--g: ^2: ^S. 140 *C ^ 2i^)X] 3 

o] :g-g--g; # ^Al o.^. 50 "C^ ^£1^1 €^ 7 J°H] tfl€r}o:] 
70 %^ <£^} 1^ ^a^t}. 

^A]ol Jf ^ ol-g-^ 130 ^£ol]Ai ^f-o] zjo] 
ofl cflS>^ 140 % tfX| g^Ul^t].. 

ol&|^ ^Alo] ^ 150 °C3. ^}^^ °l-8-«H 3HH£ ^ 

ol^Tfl €#^r 10" 4 ~10" 5 torr ^ ^ ^1^^ 

6)] ^^S}J1 oj£ ^0.3. o>5^ o]^- ^^>(Ar + )-l- <>1 °o l ^°11 2:*M*H 5. 

*rSI^. ^ °1£ ^ °fl M *1 0.6 keV, 24^-& 10 17 ions/cnf 



o]^p]} v]*]) 7}^ ^<2] #^o_ & 1^1 M-Eftfl^cf. 

tiling 4 

-g-§-*1^7> 3.0 g/10^r °U>, -g~g-^M 128 °C <£} o] 7} -*f 

#£%£fe 200 °C, draw ratiofe 155 

ol^Tll ^15:^ ^-g--g; £2; jSL^-ol)^ ^£1 100 TC £1 S£<>fl*l 15 

o] # f^iO °C^) 3°H1 tfl«H 30 

%£\ 1^ <£^Amch 

^ 0 l-8-«H 100 ^3E.ofl^ ^#0] ^o] 

<*)1 170 % g^Ul ^4. 

£-3*1 ^ 110 ICS. 5L^Q o]£-?;}a) if a) 

^l^Tfl ^71^ 10" 4 ~10' 5 torr 9\ ^ ^T-Bfl-i- -B-^Al^l 

# *r£i=r. °H °1£ ^ ^IM^lfe 1.0 keV, £4t^ 10 15 ions/arf 

6\%7\] *H 71^- ^ o. K lo]1 L+^ull^cf. 

[a 1] 
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T 1 * 


a1 
1 


A l 
41 
2 


Al 
41 

3 


a! 
41 

4 . 


a1 

41 
5 


41 
6 


41 
7 


til 

777 
ML 

41 
1 


til 

777 
J1L 

41 
2 


til 

41 
3 


til 

41 
4 




25 


25 


25 


25 


25 


25 


27 

1 


25 


25 


27 


25 


71^- 3.7} 
(tm) 


0.05 


0.04 


0.04 


0.06 


0.05 


0.05 


0.04 


0.04 


0.05 


0.03 


0.07 


A * # 
(%) 


39 


36 


36 


41 


37 


36 


38 


36 


35 


40 


44 


(sec/lOOcc) 


580 


670 


650 


600 


750 


740 


840 


660 


735 


630 


490 


(k) 


460 


455 


470 


430 


410 


460 


510 


410 


375 


480 


310 


(ksf/cnf) 


1650 


1480 


1610 


1520 


1390 


1490 


1710 


1300 


1150 


1800 


1160 


(kgf/cnf) 


9800 


9300 


9500 


8600 


8100 


8400 


11200 


8100 


6400 


10800 


8400 


CO 


142 


141 


142 


134 


133 


135 


136 


141 


134 


165 


130 


CO 


176 


170 


169 


164 


164 


164 


172 


169 


161 


168 


134 


o 


EC/DMC^l 
= 4/6 


© 


© 


© 


© 


© 


© 


© 


A 


O 


A 


O 


EC/DMC 
til = 5/5 


© 


o 


O 


© 


O 


O 


O 


X 


A 


X 


A 


EC/DMC 
til = 6/4 


O 


A 


A 


© 


A 


A 


A 


X 


X 


X 


X 


EC/DMC 


a 


X 


X 


o 
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X 


X 


X 


X 


X 


X 


X 



A : 3-§-^°l x : o) uj-m 

#*fl<ajofl tfltl- ^-g-^, #*}#S. ^ 3^1^ (shut down) ^ D | i 

H$ °1 -f-^ ^f~§- 3 ^ «v 0.5. ^_g_^ 2 *}- ^1, s-s] sj-g- o]£ 2 *> 
3]ifl(shut down) ^ melt integrity 7> -£-^s}o} ^-^sl-i^, Qx] Si^X] ^e) 
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*^i^7> io V ^>°1# 2 ^ #3-§-31?l £ 

3J 

1 &<>H, 

ofl^^ 1 : 9 ~ 9 : 1 ^ ^-§"8: S^fe %-7)$ 

I^^J- 4 J 

*)1 1 ^1 5^1, 

I^^i 53 

19 



*0 1 *<H1 fl°H. 

2:A>srH 7l7fl^ol hV»1 

6] 

*fl l fl<>H. 

°1 ^r^l 7>^1 o]£- o^}=- ^ = cH] pi/£E^ 

7]^)^^ %H^l7]fe ^7l^ 

7] 

5 ^ JEfe 6 ^ o)± M A^H, 
°1£ <a^>7> i-il£ f o>s^, 3^, ^71, 

N 2 0 °]^^^ 1 ^ Aj^Sjfe ^-71^ ^f-. 

1 3^ 8] 

*fl 6 ^ofl 

7>>i7> ti, ^>4i, |i, tfi^o}, o]a>^^.^ ( 

«fl€, NzO 5o)|A) 1 ^ oj# 4g§. 

20 



10] 

10 Sl°W . 

#€-7> 10 'C -g--g-^ *>oi* Sfe 2 * l-sl^-ell^ £ 

1£#-g; 3L^Rr *7l^ ^#^1 ^12: H^. 
121 

*i| io ^<>1| 

4|«34 1 : 9 ~ 9 : 1 ^ * 71 ^ * M 

131 

*ll 10 . 

21 



[3 TO 14] 

A 10 *<H] 9X°]*\, 

#3 2:A>S}fe 5.^3 7} ^ ^Efl^Hl^l °flM^]€- 7}?J o]^- 01 

€#«fl 2:45f°] 7l^]2jol uv^o] 

[33 TO 15] 

*fl 10 *<M1 , 

7l^l^o] .^.g. t^a] ?)i=. Wj-^o] ^-7]^ Jgf-S} . 
I3TO 16] 

*fl 14 Sfe *f| 15 f f o]^ ^ *<M1 &°H, 

°1£ <S*}7} ^7}, Al-i, If-, 1-4:, v-fl^, o>5^, , 

N 2 0 5. °]-?-°^ 1 ^ ©]# ^.7^ O) ^ 

13) TO 17] 

15 5fl°H, 

^-§"8 7}^7l- A>i, <y-Su)o>, ^AV^-^, ^1^^, 

I^TO 18] 

io *ofl a^h, 
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#BJ #*H*°1 #*Hd, ^^^>, °)^o]# ^6\)A\ 

19] , 

*i| 10 ^ ^.e-s ^ 7 1^ i^ s >fe 3* 2 
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